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(57) ABSTRACT

A sealing device has a seal ring, a first backup ring and a
second backup ring. The first backup ring 1s formed into a
triangular cross section while having an axially vertical end
surface portion, a cylindrical peripheral surface portion, and
an nclined surface portion intersecting the end surface
portion and the peripheral surface portion. The second
backup ring 1s formed into a triangular cross section while
having an axially vertical end surface portion, a cylindrical
peripheral surface portion, and an inclined surface portion in
correspondence to the inclined surface portion of the first
backup ring. A cut portion 1s provided 1n a corner portion
where the end surface portion and the inclined surface
portion 1n the first backup ring intersect, and a corner portion
where the peripheral surface portion and the inclined surtace
portion 1n the second backup ring intersect.

10 Claims, 4 Drawing Sheets
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1
SEALING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Phase Application
under 35 U.S.C. 371 of International Application No. PCT/
JP2015/056600, filed on Mar. 6, 2015 and published 1n
Japanese as W0O2015/133595 on Sep. 11, 2013, This appli-
cation claims priority to Japanese Patent Application No.
2014-043578, filed on Mar. 6, 2014. The entire disclosures
of the above applications are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a sealing device accord-
ing to a seal technique. The sealing device according to the
present invention 1s particularly suitable for being used as a
high-pressure seal.

Description of the Conventional Art

There has been conventionally known a sealing device 1
shown 1n FIG. 4A as a high-pressure seal. The sealing device
1 1s adapted to seal so as to prevent a sealed fluid 1 a
high-pressure side H from leaking to a low-pressure side L
by being arranged between two members 51 and 52 facing
to each other, and 1s combined by a seal ring 11 which 1s
installed to an installation groove 53 provided 1n one mem-
ber 51 of these two members 51 and 52 and comes 1nto close
contact with the other member 52, a first backup ring 21
which 1s arranged 1n an opposite side (the low-pressure side
L) to the sealed fluid 1n the seal ring 11 and 1s comparatively
hard, and a second backup ring 31 which 1s arranged
between the seal ring 11 and the first backup ring 21 and 1s
comparatively soft.

The 1nstallation groove 33 1s formed 1nto a groove having
a rectangular cross section for being easily processed. The
first backup ring 21 1s provided with an end surface portion
21a which comes into contact with a side surface portion
53b 1n an opposite side to the sealed tluid 1n the nstallation
groove 53 and 1s formed into an axially vertical plane, a
peripheral surface portion 215 which comes into contact
with the other member 52 and 1s formed into a cylindrical
surface, and an inclined surface portion 21¢ which intersects
the end surface portion 21a and the peripheral surface
portion 215, and 1s formed 1nto a triangular cross section.
The second backup ring 31 1s provided with an end surface
portion 31a which is brought into contact with the seal ring
11 and 1s formed into an axially vertical surface, a peripheral
surface portion 315 which comes 1nto contact with a bottom
surface portion 53a of the installation groove 33 and 1s
formed 1nto a cylindrical surface, and an inclined surface
portion 31c¢ which 1s provided in correspondence to the
inclined surface portion 21¢ of the first backup ring 21, and
1s Tormed 1nto a triangular cross section 1n the same manner.

In the sealing device 1 having the structure mentioned
above, since the first backup ring 21 1s arranged in the
opposite side (the low-pressure side L) to the sealed flmd 1n
the seal ring 11, the seal ring 11 can be prevented from
breaking by protruding to a gap 54 between two members 51
and 52. Further, since the second backup ring 31 1s arranged
between the seal ring 11 and the first backup ring 21, the seal
ring 11 can be prevented from breaking by protruding to a
gap (not shown) between the first backup ring 21 and the
other member 52.
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However, 1n the sealing device 1, since a corner portion
21d, where the end surface portion 21a and the inclined
surface portion 21¢ 1n the first backup ring 21 intersect, 1s
formed 1nto a pointed shape, and a corner portion 31d, where
the peripheral surface portion 315 and the inclined surface
portion 31c 1n the second backup ring 31 intersect, 1s also
formed into a pointed shape, the following problems are
pointed out.

More specifically, when two members 51 and 52 are
decentered each other as shown in FIG. 4B, the corner
portion 214 having the pointed shape 1n the first backup ring
21 interferes with the bottom surface portion 53a of the
installation groove 53 at a portion C on the drawing which
1s circumierentially a part, and 1s collapsed. Therefore, since
the comparatively hard first backup ring 21 1s collapsed as
mentioned above, a breakage such as a crack may be
generated 1n the first backup ring 21. Since the corner
portion 21d 1s positioned 1n an 1mner corner portion where
the bottom surface portion 53q and the side surface portion
535 1ntersect 1n the 1nstallation groove 53, the corner portion
214 has no way out even 1f 1t 1s exposed to a load. Therelore,
the corner portion 21d tends to be collapsed and be broken
(a first problem due to interference).

Further, when two members 51 and 52 are decentered
cach other as shown in FIG. 4B, the corner portion 31d
having the pointed shape in the second backup ring 31
interieres with the side surface portion 535 of the installation
groove 53 at a portion D on the drawing which 1s circum-
terentially a part, and 1s collapsed 1n the same manner.
Further, since the second backup ring 31 1s comparatively
soit, the breakage such as the crack i1s not generated.
However, since the collapsed comer portion 314 has no way
out, the corner portion 314 1s pressed to the first backup ring
21. As a result, a gap 1s generated in relation to the first
backup ring 21 and the second backup ring 31 1s inclined.
Therefore, a gap (not shown) i1s generated between the
second backup ring 31 and the bottom surface portion 33a
of the istallation groove 33, and the seal ring may protrude
to the gap and break (a second problem due to interference).

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

The present mnvention 1s made by taking the above points
into consideration, and an object of the present invention 1s
to provide a sealing device constructed by a combination of
a seal ring which 1s 1nstalled to an 1nstallation groove having
a rectangular cross sectional shape, a first backup ring and
a second backup ring, wherein the sealing device can inhibit
problems due to interference from being generated in the
backup rings having a triangular cross sectional shape.

Means for Solving the Problem

In order to achieve the object mentioned above, a sealing
device according to claim 1 of the present invention 1s a
sealing device arranged between two members facing to
cach other and sealing a sealed fluid, the sealing device
comprising a seal ring which i1s 1nstalled to an installation
groove provided in one member of the two members and
comes 1nto close contact with the other member, a first
backup ring which 1s arranged in an opposite side to the
sealed fluid 1n the seal ring and 1s comparatively hard, and
a second backup ring which 1s arranged between the seal
ring and the first backup ring and i1s comparatively soft,
wherein the installation groove 1s formed 1nto groove having



US 10,344,865 B2

3

a rectangular cross sectional shape, the first backup ring 1s
provided with an end surface portion which comes into
contact with a side surface portion 1n an opposite side to the
sealed fluid 1n the installation groove and 1s formed mto an
axially vertical surface, a peripheral surface portion which
comes 1nto contact with the other member and 1s formed mto
a cylindrical surface, and an inclined surface portion which
intersects the end surface portion and the peripheral surface
portion, and 1s formed into a triangular cross section, the
second backup ring 1s provided with an end surface portion
which 1s brought into contact with the seal ring and 1s
formed 1nto an axially vertical surface, a peripheral surface
portion which comes to contact with a bottom surface
portion of the installation groove and 1s formed into a
cylindrical surface, and an inclined surface portion which 1s
provided 1n correspondence to the inclined surface portion
of the first backup ring, and 1s formed 1nto a triangular cross
section, a cut portion 1s provided 1n a corner portion where
the end surface portion and the inclined surface portion in
the first backup ring intersect, and a cut portion 1s provided
in a corner portion where the peripheral surface portion and
the inclined surface portion in the second backup ring
intersect.

Further, a sealing device according to claim 2 of the
present invention 1s the sealing device described 1n claim 1
mentioned above, wherein the cut portion provided in the
first backup ring 1s cut 1n a direction which 1s parallel to a
center axis of the first backup rning, and the cut portion
provided 1n the second backup ring 1s cut 1n a direction
which 1s orthogonal to a center axis of the second backup
ring.

Further, a sealing device according to claim 3 of the
present invention 1s the sealing device described 1n claim 1
or 2 mentioned above, wherein an axial width y of the cut
portion 1n the first backup ring is set to a magnitude which
1s 0.2 to 2.5 times an amount of eccentricity between the two
members.

Further, a sealing device according to claim 4 of the
present invention 1s the sealing device described 1n claim 3
mentioned above, wherein the amount of eccentricity
between the two members 1s equal to a diametrical gap
between the two members.

In the sealing device according to the present mnvention
having the structure mentioned above, the cut portion 1s
provided 1n the corner portion where the end surface portion
and the inclined surface portion in the first backup ring
having the triangular cross sectional shape intersect. As a
result, even if two members are eccentric each other, a
matter that the corner portion interferes with the bottom
surface portion of the installation groove and 1s collapsed 1s
not generated. Further, since the cut portion is also provided
in the corner portion where the peripheral surface portion
and the iclined surface portion 1n the second backup ring
having the triangular cross sectional shape intersect, a matter
that the comer portion interferes with the side surface
portion of the mstallation groove and 1s collapsed 1s not
generated, even 1f two members are eccentric each other.
Therefore, since an interterence 1s hard to be generated 1n
these backup rings, it 1s possible to 1nhibit the problem due
to the interference from being generated.

The cutting direction 1n the cut portion 1s not particularly
limited, and the cut portion may be formed into a linear
shape or a curved shape 1n 1ts cross section. However, in the
case that the cut portion provided 1n the first backup ring 1s
cut 1n the direction which 1s parallel to the center axis of the
first backup ring, the cut portion 1s formed into a linear shape
in 1ts cross section and 1s formed into a cylindrical surface
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shape. Further, in the case that the cut portion provided in the
second backup ring 1s cut in the direction which 1s orthogo-
nal to the center axis of the second backup ring, the cut
portion 1s formed into a liner shape 1n 1ts cross section and
1s formed into an axially vertical surface shape. The cut
portions having the above shapes are all easily processed,
and easily manufacture the backup ring.

Eftect of the Invention

The present invention achieves the following effects.

More specifically, in the present invention, the cut portion
1s provided in the corner portion where the end surface
portion and the inclined surface portion in the first backup
ring having the triangular cross sectional shape intersect, as
mentioned above. As a result, even if two members are
eccentric each other, a matter that the corner portion inter-
feres with the bottom surface portion of the installation
groove and 1s collapsed 1s not generated. Therefore, 1t 1s
possible to inhibit the breakage such as the crack from being
generated in the comparatively hard first backup ring due to
the collapse of the corner portion. Further, since the cut
portion 1s also provided in the corner portion where the
peripheral surface portion and the inclined surface portion in
the second backup ring having the triangular cross sectional
shape intersect, a matter that the corner portion interieres
with the side surface portion of the installation groove and
1s collapsed 1s not generated, even iI two members are
eccentric each other. Therefore, i1t 1s possible to inhibit a
great incline from being generated in the comparatively soft
second backup ring due to the collapse of the corner portion,
inhibit the gap from being generated between the second
backup ring and the bottom surface portion of the installa-
tion groove, and 1nhibit the seal ring from protruding to the
gap and breaking.

Further, the backup ring parts which are easily process
and manufactured can be provided by cutting the cut portion
provided 1n the first backup ring in the direction which 1s
parallel to the direction of the center axis of the first backup
ring, and cutting the cut portion provided in the second
backup ring in the direction which 1s orthogonal to the
direction of the center axis of the second backup ring.

BRIEF EXPLANATION OF THE DRAWINGS

FIG. 1A 1s a cross sectional view of a sealing device
according to an embodiment of the present invention;

FIG. 1B 1s a cross sectional view showing a state in which
the sealing device 1s eccentric;

FIG. 2 1s an explanatory view showing a cross sectional
shape of a first backup ring which 1s provided in the sealing
device;

FIG. 3 1s an explanatory view showing the other example
of the cross sectional shapes of the first backup ring and a
second backup ring which are provided in the sealing
device;:

FIG. 4A 1s a cross sectional view of a sealing device
according to the conventional art; and

FIG. 4B 1s a cross sectional view of a state 1n which the
sealing device 1s eccentric.

L1
vy

ERRED

DETAILED DESCRIPTION OF PR
EMBODIMENT

Next, a description will be given of an embodiment
according to the present invention with reference to the
accompanying drawings.
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FIG. 1A shows a cross section of a substantial part of a
sealing device 1 according to an embodiment of the present
invention. The sealing device 1 according to the embodi-
ment 1s used 1n a high-pressure seal portion 1n a hydraulic
device such as an injector, and 1s structured as follows.

More specifically, the sealing device 1 1s arranged in an
annular gap between a shait 51 and a housing 52 which
correspond to two members facing to each other, and 1is
adapted to seal a sealed fluid existing 1n a high-pressure side
H 1n a night direction of the drawing so as to prevent the
sealed fluid from leaking to a low-pressure side (an atmo-
spheric air side) B 1n a left direction of the drawing. The
sealing device 1 has an O-ring 11 serving as a seal ring
which 1s 1installed to an annular mstallation groove 53
provided in a peripheral surface of the shait 51 and comes
into close contact with an inner peripheral surface of a shaft
hole of the housing 52, a first backup ring 21 which 1s
arranged 1n an opposite side (a low-pressure side L) to the
sealed flmid 1n the O-ring 11 and 1s nstalled to the installa-
tion groove 33 1n the same manner, and a second backup ring
31 which i1s arranged between the O-ring 11 and the first
backup ring 21 and 1s 1nstalled to the mstallation groove 33
in the same manner. The O-ring 11 may be replaced by a seal
ring having the other cross sectional shape such as a D-ring
and an X-ring.

The O-ring 11 1s formed by a rubber-like elastic material.
The first backup ring 21 i1s formed by a matenial, for
example, a nylon resin which 1s harder than the second
backup ring 31. The second backup ring 31 1s formed by a
material, for example, a PTFE resin which 1s softer than the
first backup ring 21.

The installation groove 53 1s formed 1nto a rectangular
groove having a rectangular cross section since 1t 1s easily
processed. Therefore, anything having a taper shape 1s not
provided within the groove, but the 1nstallation groove 53 1s
combined only by a bottom surface portion 33a having a
cylindrical surface shape, and both side surface portions 5356
having an axially vertical surface shape.

The first backup ring 21 1s provided with an end surface
portion 21a which comes into contact with the side surface
portion 535 of the installation groove 53, 1s provided in an
opposite side (a low-pressure side L) to the sealed fluid and
1s formed into an axially vertical surface, a peripheral
surface portion 215 which comes into contact with an inner
peripheral surface of a shaft hole of the housing 52, 1s
provided 1n an outer peripheral side and 1s formed 1nto a
cylindrical surface, and an inclined surface portion 21c
which intersects the end surface portion 21a and the periph-
eral surface portion 215 and 1s formed into a taper surface,
and 1s formed 1nto a triangular cross section (a right angled
triangle). The inclined surface portion 21c¢ 1s formed into a
linear cross section, and 1ts taper direction 1s set to a
direction by which a diameter 1s reduced little by little from
the sealed fluid side (the high-pressure side H) toward the
opposite side (the low-pressure side L) to the sealed fluid.

The second backup ring 31 1s provided with an end
surface portion 31a which 1s brought into contact with the
seal ring 11, 1s provided in the sealed fluid side (a high-
pressure side H) and 1s formed ito an axially vertical
surface, a peripheral surface portion 3156 which comes 1nto
contact with the bottom surface portion 53a of the installa-
tion groove 53, 1s provided 1n an inner peripheral side and
1s formed 1nto a cylindrical surface, and an 1nclined surface
portion 31¢ which intersects the end surface portion 31a and
the peripheral surface portion 315 and 1s formed 1nto a taper
surface, and 1s formed 1nto a triangular cross section (a right
angled triangle). The inclined surface portion 31c¢ 1s formed
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into a linear cross section, and 1ts taper direction 1s set to a
direction by which a diameter 1s reduced little by little from
the sealed fluid side (the high-pressure side H) toward the
opposite side (the low-pressure side L) to the sealed fluid.

The inclined surface portion 21c¢ of the first backup ring
21 and the inclined surface portion 31¢ of the second backup
ring 31 are provided 1n correspondence to each other, and are
formed in such a manner that their angle of incline, length
of inclined surface, maximum outer diameter and minimum
mner diameter are equal or approximately equal.

Further, a cut portion 22 1s provided 1n a corner portion
where the end surface portion 21a and the inclined surface
portion 21c¢ 1n the first backup ring 21 intersect. The cut
portion 22 1s cut 1n a direction which 1s parallel to a direction
of a center axis O of the first backup ring 21 as well as being
formed 1nto an annular shape. As a result, the cut portion 22
1s formed into a cylindrical surface. A diameter of the cut
portion 22 1s formed to be larger than a diameter of the
bottom surface portion 53a in the stallation groove 53.

Further, a cut portion 32 i1s provided 1n a corner portion
where the peripheral surface portion 316 and the inclined
surface portion 31c¢ 1n the second backup ring 31 intersect.
The cut portion 32 1s cut 1n a direction which 1s orthogonal
to a direction of a center axis O of the second backup ring
31 as well as being formed into an annular shape. As a result,
the cut portion 32 1s formed 1nto an axially vertical surface.

In the sealing device 1 having the structure mentioned
above, 1t 1s possible to prevent the seal ring 11 from
protruding to the gap 354 between the shaft 51 and the
housing 52 and breaking since the first backup ring 21 1s
arranged 1n the opposite side (the low-pressure side L) to the
sealed fluid 1n the seal ring 11. Further, 1t 1s possible to
prevent the seal ring 11 from protruding to the gap (not
shown) between the first backup ring 21 and the housing 52
and breaking since the second backup ring 31 1s arranged
between the seal ring 11 and the first backup ring 21.

Further, since the cut portion 22 1s provided 1n the corner
portion where the end surface portion 21a and the inclined
surface portion 21¢ 1n the first backup ring 21 having the
triangular cross sectional shape intersect, the corner portion
1s not collapsed by the interference with the bottom surface
portion 53a of the installation groove 53 even 1f the shaft 51
and the housing 52 are decentered each other as shown 1n
FIG. 1B. Therelore, 1t 1s possible to inhibit the breakage such
as a crack from being generated in the first backup ring 21
which 1s comparatively hard, due to the collapse of the
corner portion.

Further, since the cut portion 32 1s provided 1n the corner
portion where the peripheral surface portion 316 and the
inclined surface portion 31c¢ in the second backup ring 31
having the triangular cross sectional shape intersect, the
corner portion 1s not collapsed by the interference with the
side surface portion 535 of the installation groove 53 even
if the shait 51 and the housing 52 are decentered each other
as shown in FIG. 1B. Therefore, 1t 1s possible to 1nhibit a
great incline from being generated in the second backup ring
31 which 1s comparatively soft due to the collapse of the
corner portion, inhibit the gap from being generated between
the second backup ring 31 and the bottom surface portion
53a of the installation groove 53, and 1nhibit the seal rning 11
from protruding to the gap and breaking.

Further, since the cut portion 22 provided in the first
backup ring 21 1s cut 1n the direction which 1s parallel to the
direction of the center axis O of the first backup ring 21, the
first backup ring 21 1s simple in 1ts shape, and 1s easily
processed and manufactured. Further, since the cut portion
32 provided 1n the second backup ring 31 i1s cut in the
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direction which 1s orthogonal to the direction of the center
axis O of the second backup ring 31, the second backup ring
31 1s also simple 1n 1ts shape, and 1s easily processed and
manufactured. Therefore, 1t 1s possible to provide a backup
ring part which 1s easily processed and manufactured while
having the cut portions 22 and 32.

In the embodiment, any cut portion is not provided 1n a
corner portion 31e where the end surface portion 31a and the
inclined surface portion 31c¢ 1n the second backup ring 31
intersect as shown by a portion E in FIG. 1B. As a result, the
corner portion 31e i1s formed into a pointed shape, and
interferes with the iner peripheral surface of the shait hole
of the housing 52 when the shait 51 and the housing 52 are
eccentric each other. However, the sealed fluid side (the
high-pressure side H) of the corner portion 31e 1s a space
and a way out 1s secured here. Therefore, any cut portion 1s
not necessarily provided in the corner portion 31le, and
provision of no cut portion tends to inhibit the seal ring 11
from protruding.

With regard to the cut portion 22 provided in the first
backup ring 21, the axial width y thereot 1s preferably set to
be 0.2 to 2.5 times an amount ol eccentricity between two
members (the shaft 51 and the housing 52). This 1s because
of the following reasons.

More specifically, as shown 1n FIG. 2, a diametrical width
d of the first backup ring 21 1s frequently set to 1 to 4 mm
in an actual dimension and an axial width w of the first
backup ring 21 1s frequently set to 1 to 2 mm correspond-
ingly, in the case that the sealing device 1 according to the
present mvention 1s used as a seal for injector. Further, an
angle 0 formed by the end surface portion 21aq and the
inclined surface portion 21¢ at this time 1s within a range
between 14 degrees and 65 degrees. Since the present
invention 1s structured such that the cut portion 22 corre-
sponding to the amount of eccentricity 1s provided in the
corner portion where the end surface portion 21a and the
inclined surface portion 21c in the first backup rnng 21
intersect, the axial width y 1s determined by the following
expression, on the assumption that the diametrical width of
the cut portion 22 1s X and the axial width of the cut portion

22 1s .

y=xxtan 0

Here, v=(0.25 to 2.14)xx since 0=14 degrees to 65
degrees as mentioned above.

As a result of addition of dimensional tolerance to a
numerical value width between 0.25 and 2.14, the axial
width y of the cut portion 22 provided in the first backup ring
21 1s preferably set to a magnitude between 0.2 and 2.5 times
the amount ol eccentricity between two members.

Further, with regard to the amount of eccentricity between
two members (the shaft 51 and the housing 52), since the
diametrical gap c (refer to FIG. 1A) between two members
1s the maximum value when two members are positioned
coaxially, the diametrical gap ¢ between two members 1s set
to the amount of eccentricity (the maximum amount of
eccentricity) between two members.

Further, 1n the embodiment, the inclined surface portion
21c¢ of the first backup ring 21 and the inclined surface
portion 31c¢ of the second backup ring 31 are both formed
into the taper surface having the linear cross sectional shape
where the angles of incline are fixed. However, the inclined
surface portions 21¢ and 31¢ may be formed into a taper
surface having a curved cross sectional shape where angles
of incline change little by little.

As an example in this case, the inclined surface portion
21c¢ of the first backup ring 21 1s formed 1nto a taper surface

10

15

20

25

30

35

40

45

50

55

60

65

8

having a curved cross sectional shape where an angle of
incline becomes smaller little by little from an mnmner diam-
eter side toward an outer diameter side, and the inclined
surface portion 31c¢ of the second backup ring 31 1s corre-
spondingly formed into a taper surface having a curved cross
sectional shape where an angle of incline becomes smaller
little by little from an inner diameter side toward an outer
diameter side in the same manner, 1n an example shown 1n

FIG. 3.

What 1s claimed 1s:
1. A sealing device arranged between two members facing
to each other and sealing a sealed flwd,
wherein the sealing device comprises a seal ring which 1s
installed to an 1installation groove provided in one
member of the two members and comes nto close
contact with the other member, a first backup ring
which 1s arranged 1n an opposite side to the sealed fluid
in the seal ring, and a second backup ring which 1is
arranged between the seal ring and the first backup ring,

wherein the installation groove has a rectangular cross
sectional shape,

wherein the first backup ring i1s provided with an end

surface portion which comes into contact with a side
surface portion in an opposite side to the sealed fluid 1n
the installation groove and 1s formed into an axially
vertical surface, a peripheral surface portion which
comes 1nto contact with the other member and 1is
formed into a cylindrical surface, and an inclined
surface portion which intersects the end surface portion
and the peripheral surface portion, the first backup ring
having trapezoidal cross section, and a first acute angle
1s formed at a location where the peripheral surface
portion of the first backup ring intersects the inclined
surface portion of the first backup ring, which forms a
first apex,

wherein the second backup ring 1s provided with an end

surface portion which 1s brought into contact with the
seal ring and 1s formed 1nto an axially vertical surface,
a peripheral surface portion which comes into contact
with a bottom surtace portion of the installation groove
and 1s formed into a cylindrical surface, and an inclined
surface portion which 1s provided 1n correspondence to
the inclined surface portion of the first backup ring, the
second backup ring having a trapezoidal cross section,
and a second acute angle 1s formed at a location where
the end surface portion of the second backup ring
intersects the inclined surface portion of the second
backup ring, which forms a second apex,

wherein the end surface portion and the inclined surface

portion of the first backup ring are connected by a first
surface that 1s parallel to the peripheral surface portion
of the first backup ring, the first surface having a length
that 1s less than that of the peripheral surface portion of
the first backup ring, and

wherein the peripheral surface portion and the inclined

surface portion of the second backup ring are connected
by a second surface that 1s parallel to the end surface
portion of the second backup ring, the second surface
having a length that 1s less than that of the end surface
portion of the second backup ring.

2. The sealing device according to claim 1, wherein the
first surface 1s parallel to a center axis of the first backup
ring, and

wherein the second surface 1s orthogonal to a center axis

of the second backup ring.
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3. The sealing device according to claim 1, wherein an
axial width y of the first surface 1s set to a magnitude that 1s
0.2 to 2.5 times an amount of eccentricity between the two
members.

4. The sealing device according to claim 3, wherein the
amount ol eccentricity between the two members 1s equal to
a diametrical gap ¢ between the two members.

5. The sealing device according to claim 2, wherein an
axial width y of the first surface 1s set to a magmitude which

1s 0.2 to 2.5 times an amount of eccentricity between the two
members.
6. The sealing device according to claim 1, wherein first
backup ring 1s rigid, and the second backup ring 1s less rigid
than the first backup ring.
7. A sealing device arranged between two members facing,
to each other and sealing a sealed flwd,
wherein the sealing device comprises a seal ring which 1s
installed to an installation groove provided 1n one
member of the two members and comes into close
contact with the other member, a first backup ring
which 1s arranged 1n an opposite side to the sealed tluid
in the seal ring, and a second backup ring which 1is
arranged between the seal ring and the first backup ring,

wherein the installation groove has a rectangular cross
sectional shape,

wherein the first backup ring 1s provided with an end

surface portion which comes into contact with a side
surface portion 1n an opposite side to the sealed fluid 1n
the installation groove and 1s formed nto an axially
vertical surface, a peripheral surface portion which
comes 1nto contact with the other member and 1s
formed into a cylindrical surface, and an inclined
surface portion which intersects the end surface portion
and the peripheral surface portion, the first backup ring
having trapezoidal cross section, and a first acute angle
1s formed at a location where the peripheral surface
portion of the first backup ring intersects the inclined
surface portion of the first backup ring, which forms a
first apex,
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wherein the second backup ring 1s provided with an end
surface portion which 1s brought into contact with the
seal ring and 1s formed 1nto an axially vertical surface,
a peripheral surface portion which comes into contact
with a bottom surface portion of the installation groove
and 1s formed into a cylindrical surface, and an inclined
surface portion which 1s provided 1n correspondence to
the inclined surface portion of the first backup ring, the
second backup ring having a trapezoidal cross section,
and a second acute angle 1s formed at a location where
the end surface portion of the second backup ring
intersects the inclined surface portion of the second
backup ring, which forms a second apex,

wherein the end surface portion and the inclined surface
portion of the first backup ring are connected by a first
surface that 1s parallel to the peripheral surface portion
of the first backup ring, the first surface having a length
that 1s less than that of the peripheral surface portion of
the first backup ring,

wherein the peripheral surface portion and the inclined
surface portion of the second backup ring are connected
by a second surface that 1s parallel to the end surface

[

portion of the second backup ring, the second surface
having a length that 1s less than that of the end surface
portion of the second backup ring, and

wherein the first surface 1s spaced apart from the bottom

surface portion of the installation groove.

8. The sealing device according to claim 7, wherein first
backup ring 1s rigid, and the second backup ring 1s less rigid
than the first backup ring.

9. The sealing device according to claim 7, wherein the
first surface 1s parallel to a center axis of the first backup
ring, and

wherein the second surface 1s orthogonal to a center axis

of the second backup ring.

10. The sealing device according to claim 7, wherein an
axial width y of the first surface 1s set to a magnitude that 1s
0.2 to 2.5 times an amount of eccentricity between the two

members.
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